Introduction
============

Neurotrophic keratopathy is a rare degenerative corneal disease caused by an impairment of trigeminal corneal innervation, leading to a decrease or absence of corneal sensation. This is most commonly due to viral infection (herpes simplex and herpes zoster) followed by chemical burns, physical injuries and corneal surgery.[@b1-oed-2-2010-069] Intracranial space-occupying lesions, such as neuroma, meningioma and aneurysms, may also determine a compression of the trigeminal nerve or ganglion and produce an impairment of corneal sensitivity.[@b2-oed-2-2010-069] Interestingly, experimental section of the trigeminal nerve has been shown to lead to neurotrophic ulceration.[@b3-oed-2-2010-069] Systemic diseases, such as diabetes, multiple sclerosis, syphilis and leprosy may also damage sensory nerve fibres leading to corneal anaesthesia.[@b4-oed-2-2010-069] Other causes of facial and corneal anaesthesia may include neoplasms in the nasopharynx, vertebrobasilar disease, collagen vascular disease, infections, including sinusitis, and sarcoidosis.[@b5-oed-2-2010-069]

Sarcoidosis is an idiopathic, systemic, granulomatous disease whose onset is usually unifocal, but with a strong predilection for systemic involvement, characterized by alternating periods of remission and relapse.[@b6-oed-2-2010-069] The nervous system is affected in about 5 percent of patients with sarcoidosis,[@b7-oed-2-2010-069] although postmortem studies suggest that ante-mortem diagnosis is only made in 50% of those with nervous system involvement.[@b8-oed-2-2010-069] Sarcoid usually affects the facial nerve, either because of meningitic reaction or secondary to inflammation in the parotid gland. Sarcoid of the trigeminal nerve is exceedingly rare.[@b9-oed-2-2010-069] To the best of our knowledge, this case is the first in the literature to report isolated involvement of both trigeminal nerves with resultant neurotrophic ulcers in a patient with sarcoidosis. This case also illustrates the importance of recognizing that corneal ulceration might be a manifestation of sarcoidosis.

Case Report
===========

An individual with a 25-year history of biopsy-proven cutaneous sarcoidosis complained of pain, redness and reduced vision in the left eye for 3 days. Ocular examination showed a neurotrophic ulcer in the left eye. The individual was treated with chloramphenicol ointment and preservative free artificial tears (carmellose sodium 1% and liquid paraffin). Botulinum toxin was injected to the upper lid to induce ptosis. There was complete recovery. After five months, the individual returned with similar complaints in the right eye. Ocular examination revealed reduced corneal sensation in both eyes with a neurotrophic ulcer in the right eye and stromal haze in the left ([Figs. 1](#f1-oed-2-2010-069){ref-type="fig"} and [2](#f2-oed-2-2010-069){ref-type="fig"}). The right corneal ulcer resolved on chloramphenicol ointment and preservative free artificial tears.

On systemic examination, no abnormalities were identified in the respiratory and cardiovascular systems. Neurologically, decreased sensation to light touch was noted involving all branches of the trigeminal nerve on both sides. All other cranial nerves, including the facial nerve, were intact. Motor strength, peripheral sensory function, and deep tendon reflexes were normal.

At the time of corneal involvement, the patient was on a low dose of systemic steroids (4 mg oral prednisolone a day) and methotrexate (15 mg a week) for cutaneous sarcoidosis and on antihypertensives for raised blood pressure.

All blood investigations, including serum ACE, were normal. Chest x-ray and T2 weighted cranial magnetic resonance imaging (MRI) without contrast, performed at the time of trigeminal nerve involvement, were normal. In view of the above and in the absence of other acute neurological involvement, lumbar puncture was not performed. Repeat of the positive skin biopsy was not considered by the dermatologists at the time of ocular involvement, since the patient, despite 25 years of treatment with systemic steroids and methotrexate, demonstrated chronic skin lesions and experienced recurrent skin involvement, and there was no reason to challenge the diagnosis of cutaneous sarcoidosis.

The trigeminal neuropathy was thought to be secondary to sarcoidosis after all other causes of trigeminal nerve involvement were ruled out. There was no history of trauma and other more common causes of trigeminal involvement, such as schwannoma, meningioma or cavernous-carotid aneurysm, were not detected by the central nervous system imaging. Our patient described no symptoms suggestive of lymphoma and systemic examination revealed no features of neurofibromatosis.

The patient is currently under regular review by both physicians and dermatologists with no evidence of recurrence of ocular symptoms after three years of follow-up.

Discussion
==========

According to the Mackie classification, it is possible to classify neurotrophic keratopathy into three stages.[@b10-oed-2-2010-069] Stage 1 is characterized by punctate keratopathy, epithelial hyperplasia and irregularity, superficial neovascularization and stromal scarring. In our patient (Stage 2) a persistent epithelial defect is noted with a surrounding area of poorly adherent opaque and oedematous epithelium that can spontaneously detach leading to an enlargement of the defect. Epithelial healing in Stage 2 is often inadequate and the edges of the defect become smooth and rolled. Descemet's membrane folds and stroma swelling may also be observed with an inflammatory reaction in the anterior chamber and, rarely, sterile hypopyon. With stromal involvement (Stage 3), the ulcer may progress to melting and eventually perforation.

Sarcoid mononeuropathy is relatively rare and may occur at different stages of sarcoidosis. It could be an initial symptomatic manifestation, or it could occur in the context of chronic sarcoidosis. It usually does not determine the outcome and course of treatment[@b11-oed-2-2010-069] Three cases of isolated trigeminal nerve involvement in sarcoidosis have been reported, all being unilateral and not involving the eyes.[@b12-oed-2-2010-069]--[@b14-oed-2-2010-069] In another case, sinonasal sarcoidosis had spread in a perineural fashion along the infraorbital and vidian nerves, as well as along the right maxillary nerve, resulting in enlargement and erosion of the bony canals.[@b15-oed-2-2010-069] Cavernous sinus syndrome with involvement of the trigeminal nerve has also been described recently in a 54-year-old man with pulmonary sarcoidosis, who presented with complete unilateral ophthalmoplegia.[@b16-oed-2-2010-069] Moreover, neurosarcoidosis of Gasser's ganglion has been associated with trigeminal neuralgia in a patient whose MRI scan demonstrated a mass in the Meckel's diverticulum.[@b17-oed-2-2010-069] Finally, a single case of bilateral sarcoid involvement of Gasser's ganglion cisternae has been reported in a patient with mediastinal and parotid sarcoidosis, with no associated ocular symptoms.[@b18-oed-2-2010-069]

Serological testing is of limited value in patients with known sarcoidosis, and in reported cases of sarcoid neuropathy, serum ACE level has been elevated in approximately one third of patients.[@b11-oed-2-2010-069] The role of cerebrospinal fluid ACE level in the evaluation of neurosarcoidosis remains uncertain.[@b19-oed-2-2010-069],[@b20-oed-2-2010-069] The criteria upon which a diagnosis of neurosarcoidosis is made in the absence of central nervous system (CNS) histology are not firmly established, but a clinically compatible picture, exclusion of other neurological disease and histological confirmation of disease elsewhere, such as the skin in our case, are generally required.[@b21-oed-2-2010-069]

More recently, positron emission tomography (PET) imaging with \[18F\]-fluorodeoxyglucose (FDG) has been recognized as an efficient modality in evaluating the extent of the disease in patients with known or suspected sarcoidosis and to target an optimal site for biopsy. \[18F\]-FDG is a radiotracer that is widely used for the management of cancer patients, but is not specific for malignant tumours, since it is actively taken up in inflammatory processes. However, the main drawback of \[18F\]-FDG imaging in detecting CNS lesions is its high physiological uptake in the brain, which thus minimizes the lesion/brain ratio.[@b22-oed-2-2010-069] As such, \[18F\]-FDG PET is considered to be of little interest in the above settings and more often the brain is not included in the so-called "whole body" PET images. PET scan was not considered in our case. Nevertheless, several cases of increased brain parenchymal[@b23-oed-2-2010-069] and spinal cord[@b24-oed-2-2010-069] \[18F\]-FDG uptake or focal brain hypometabolism[@b24-oed-2-2010-069] have been reported in symptomatic patients with neurosarcoidosis corresponding to the MRI lesions. Moreover, recently in a neurosarcoidosis patient with bitemporal and multiple spinal MRI lesions, FDG-PET was able to show hypermetabolic foci corresponding to these lesions.[@b25-oed-2-2010-069] Gallium (67Ga) scintigraphy has also been used in the assessment of sarcoidosis,[@b26-oed-2-2010-069] but clinical studies suggest that 18F-FDG PET is more accurate and more suitable to detect extrapulmonary involvement in these patients.[@b27-oed-2-2010-069]--[@b28-oed-2-2010-069]

MRI has greatly aided the investigation of patients with inflammatory brain disease and has proved to be more sensitive than Computed Tomography (CT) in the diagnosis of neurosarcoidosis.[@b29-oed-2-2010-069] MRI with gadolinium has increased sensitivity and is considered the optimal diagnostic imaging modality for neurosarcoidosis, as it is thought to enhance visualization of granulomatous infiltration in neural tissue.[@b30-oed-2-2010-069] It is possible that the lack of contrast in our case was responsible for the difficulty to detect neurosarcoidosis lesions, although clinically our patient was otherwise neurologically well, apart from the fifth cranial nerve involvement. Also, the normal neuroimaging in our study could be explained by the fact that in a recent large case series of confirmed neurosarcoidosis up to 10% of the patients had normal brain imaging and another 33% showed only non-specific white-matter changes,[@b31-oed-2-2010-069] making the distinction of neurosarcoidosis from multiple sclerosis very difficult. Although none of the appearances are specific for neurosarcoidosis, meningeal enhancement or persistent enhancement (more than a few weeks) of parenchymal lesions are much more suggestive of a granulomatous process, and are not expected in multiple sclerosis. Other MRI findings in neurosarcoidosis patients presenting with relevant neurological symptoms include multiple supratentorial and infratentorial brain lesions that may be difficult to distinguish from metastases, solitary intraaxial lesions that may mimick high grade astrocytomas and solitary extraaxial lesions that may mimick meningiomas.[@b32-oed-2-2010-069] Overall, these findings are not specific for sarcoidosis and one must consider appropriate clinical circumstances in arriving at the correct diagnosis. Moreover, biopsy of cranial nerves is not commonly performed, so the physician often relies on the history of histologically confirmed systemic sarcoidosis and the clinical findings, as in this case.[@b21-oed-2-2010-069]

In summary, neurosarcoidosis should be considered in any patient with a known history of sarcoidosis that presents with corneal ulceration.
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